Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.041; wR factor = 0.107; data-to-parameter ratio = 9.1.
Experimental
Crystal data C 28 H 44 O 6 M r = 476.63 Monoclinic, P2 1 a = 12.3443 (15) Å b = 9.3455 (11) Å c = 12.5044 (15) Å = 92.990 (2) V = 1440.6 (3) Å 3 Z = 2 Mo K radiation = 0.08 mm À1 T = 296 K 0.37 Â 0.21 Â 0.13 mm
Data collection
Bruker SMART APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.973, T max = 0.990 10978 measured reflections 2847 independent reflections 1948 reflections with I > 2(I) R int = 0.037 Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.107 S = 1.10 2847 reflections 313 parameters 1 restraint H-atom parameters constrained Á max = 0.13 e Å À3 Á min = À0.11 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; y À 1 2 ; Àz þ 1; (ii) Àx þ 1; y þ 1 2 ; Àz þ 2.
Data collection: SMART (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). In the crystal structure, each molecule is connected by six adjacent molecules through weak intermolecular C-H···O hydrogen bonds (Table 1) between H atoms of menthyloxy groups, or H atoms of lactone, and O atoms of the carbonyl groups, leading to the formation of a two-dimensional sheet parallel to (a+c)b plane (Fig. 2) . The layers are further packed through van der Waals forces..
The absolute configuration of the title compound was established on the basis of the chiral l-menthyloxy group. In the addition reaction, the three chiral centers on the l-menthyloxy group did not change because they did not participant in the reaction. Accordingly, the stereogenic center of C7 is determined as R, the configuration of C4 and C8 are retained.
Experimental 1,2:5,6-di-O-isopropylidene-α-D-glucofuranose (2 mmol, 0.520 g) was added to the mixture of powdered K 2 CO 3 (10 mmol, 1.382 g), tetrabutylammonium bromide (2 mmol, 0.645 g) and acetonitrile (20 ml). The mixture was stirred for 20 minutes, then the chiral synthon 5-(R)-(l-menthyloxy)-2(5H)-furanone (4 mmol, 0.953 g) was added and the mixture was stirred at room temperature for 8 days until TLC analysis indicated that the chiral synthon had been completely consumed. After the addition of acetonitrile (50 ml), the mixture was filtered and the salts were washed with acetonitrile. The organic layer was dried over MgSO 4 , evaporated, and purified by column chromatography to give a white solid, which was recrystalized to afford colorless crystal. : -159 (c 0.1, CHCl 3 ); IR (KBr, cm -1 ): 3096, 3079, 2957, 2918, 2872, 1810, 1781, 1768, 1612, 1456, 1384, 1369, 905 ; 1 HNMR (400 MHz, CDCl 3 ) δ: 0.68 (d, J = 6.8 Hz, 3H, CH 3 ,), 0.76 (d, J = 6.8 Hz, 3H, CH 3 ), 0.83 (d, J = 6.4 Hz, 3H, CH 3 ,), 0.86 (d, J = 6.4 Hz, 3H,CH 3 ), 0.91 (d, J = 6.8 Hz, 3H, CH 3 ), 0.93 (d, J = 6.4 Hz, 3H, CH 3 ),1.00-1.19 (m, 6H, 6CH), 1.25-1.65 (m, 8H, 4CH 2 ), 2.03-2.05 (m, 4H, 2CH 2 ), 2.45 (m, 1H, CH), 2.75-2.82 (m, 2H, 2CH), 3.17-3.20 (m,1H, CH), 3.50-3.53 (m, 1H, CH), 5.65 (d, J = 1.6 Hz, 1H, OCH), 6.36 (d, J = 5.6 Hz, 1H, CH), 7.02 (d, J = 5.6 Hz, 1H, CH); 13 C NMR (100 MHz, CDCl 3 ) δ: 15.6, 15.8, 20.9, 21.2,22.1, 22.3, 22.7, 23.1, 25.3, 25.5, 29.5, 31.4, 31.5, 33.9, 34.3, 39.6, 43.4,47.7, 48.2, 49.4, 75.8, 77.4, 100.4, 110.0, 126.6, 150.9, 168.5, 174.4 All H atoms were geometrically positioned (C-H 0.93-0.98 Å) and refined as riding, with U iso (H) = 1.2-1.5 U eq (C). In the absence of any significant anomalous scatterers in the molecule, the 2428 Friedel pairs were merged before the final refinement. Fig. 1 . The molecular structure of (I) showing the atomic numbering and 20% probability displacement ellipsoids. 110.6 O6-C19-H19 108.9 C7-C6-H6A 110.6 C24-C19-H19 108.9 C5-C6-H6B 110.6 C20-C19-H19 108.9 C7-C6-H6B 110.6 C19-C20-C25 113.3 (3) H6A-C6-H6B 108.7 C19-C20-C21 108.6 (3) C6-C7-C4 113.6 (3) C25-C20-C21 114.5 (3) C6-C7-C8 104.3 (3) C19-C20-H20 106.6 C4-C7-C8 111.7 (2) C25-C20-H20 106.6 C6-C7-H7 109.0 C21-C20-H20 106.6 C4-C7-H7 109.0 C22-C21-C20 113.9 (3) C8-C7-H7 109.0 C22-C21-H21A 108.8 O6-C8-O4 110.2 (2) C20-C21-H21A 108.8 O6-C8-C7 109.5 (2) C22-C21-H21B 108.8 O4-C8-C7 105.8 (2) C20-C21-H21B 108.8 O6-C8-H8 110.4 H21A-C21-H21B 107.7 O4-C8-H8 110.4 C23-C22-C21 111.6 (3) C7-C8-H8 110.4 C23-C22-H22A 109.3 O3-C9-C14 108.9 (2) C21-C22-H22A 109.3 O3-C9-C10 107.1 (2) C23-C22-H22B 109.3 C14-C9-C10 112.3 (2) C21-C22-H22B 109.3 O3-C9-H9 109.5 H22A-C22-H22B 108.0 C14-C9-H9 109.5 C22-C23-C24 108.9 (3) 
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